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o-V-f&mm^k . NADHKfttrsyift Kn 
Yl—eZa- V-flimttk IT* &®.Wiz.T 

^ M£k =¥^T>'^ k £KJiES-£l>c: k ZW&b 
[0001] 

— tf ?rfflv^faRJStfiJffl$^i^ffl^i.r7.x 5 H, 
[0002] 

fetzSMW&fcabfc:. NAD* S-TcONADHtCSi't 
h tz#><?)Kl&b &®2-£tzm-CnhtiX i . L*» I . 
ilfltf) NAD* fife#14-r t F oyt- -tf Srffl^fcftftR 
J&KiSlvCii. RJSM*t:^- : 5:< k t 2 ^JcO^t^A* 

a=sr & ; t iz% 9 . *>#>tii u->k ^ 5 

.flJ)Bb£#*-ofc. -££T\ NAD* feffttftKnyt 

1T33rifo& I SUKSilT^6 (»4^F7- 5 9 19 

IB) . Z0)Jrmz£til£. «jSkRSBSrjt^HfMfS*4i 

JrB^4>^-r* -gtfbliSgf4&ffrk LTRiS^ 

(c t*aw- s cot s sbsr* ciiNADH mptmmz 

[0003] — - 3 2 0 2 4-9&«tet4. 
[00 04] 

ttps t= j: * a tn&jsm&ffitxi t k a y^- 
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m^&ZkZBWb-thitCDZ'foh* 
[0005] 

*dm&Mft?&t:to£istitim<?>msk* nad* m? 

t Hnyt- lf^>*g^*^-Sffllft^.7 , 9^$ KCJ: 

k t J: 0 . SWfcTS ^WRt^lSCfffiEL^^T S y 
KK»*Sr«3frT 6 i k & k ^ 3 .1 k fcJl^as 
L. ^Hfl^fiJiiL/c, Wt—ffMWi. NA 

D* flcfflS^fifb Knyt- tf ta- fiatW 
k s NAD Htm&T S. Vift Knyt- tfar 3- K 

7.x s k x-mwmmz ixttmmz^Wb ^- h Lco-z-h 

-•?AkS:R(e§-frftCkS»ak-r*T5yBEXt4-€- 
[0006] 

^ B JOffljH^.T7y. 5 K(4. NAD* Mtt^fift 
KBi't- tfS: =?- H-f*jte?k . NAD Hfife#ftT 
5 yift Ko^t- tf^r a- K-rSil&?k L 

[0007] 43Bffl(Cfflti6fL& NAD* fefftt^rit-r 

b h'nyt- tf sra-H -r&ae-?t lt{4. v^f 3^ 

^T'J^A • y\-y^?x (Mycobacterium vaccae) fefSCD 

y\-y^X (Mycobacterium vaccae) N 1 Offi&jfcCOj&fc 

[ 0 0 0 S ] Z<T)£ o ifitti^ii^ft KDff- 
-tfjl^Sr^n-x>-^'-rs^-i£kL.T(4. Mtil. ~> 
i-) ;: £tXS (Pseudoraanas sp. ) Eb^O^ig-ft K 

2 y (Biochemical and Biophysical Research Communi 
cation) . Vol.192. No. 2; 976-9S1 (1993) D IZ&rJ% . 

CRRJBtrffn, DN AlSr.fr Srii«S^-6. i^t. 4Hi 

T 5 y HEJd ar 3 - K LT V C k £5112 L fcfifc, i O 
DNA|Sffr«r7"n-7'k LT, ^flft Koy^-tfJI 



(2) 



(3) 



J&RPFl 0-23896 



i|-t?*fc£{fcD N A^fMEHWWBrKWKtt L T->7 
y'\) 94 -tf— > 3 > SrfMtfJ: v > 4 -IfOk £ , 
aWfc-f* s ¥Btf f t Hnyt- t9HE?**trD N A Si 
Fr0)ts&£. * § Sr 2 - 3 Kb P fcRjer & £ k * J *F 

[0009] .r «k 3 tc l -c'#^n^-7-f 3A7 f y 

jU • M'-y^X (Mycobacterium vaccae) N 1 Offc&JRO 

A,t£Ty7*$. KWHH**pFI>HT**. :«77.Xi FpF 
DHJKff^XyiiJfT' 3 1/JM109 (pFDH)t«±, ¥ 
j£7*l 2fll8B#ltt. X^ffi^ifpX^X^S 
fS86Wrfcffl££ivtv»4. 4E-«W6»*i. FERM 
P - 1 5 3 5 2T&&. 

[0010] #fPJH^vc?n-WtLfc-?4 3K? 
■f-U^i^-y^-y^x (Mycobacterium vaccae) Nl 01$ 
&#f) t F Dft-b'lgfli 12 0 OilStt 

(ffi5ET5yiS400ffl) frJbfiMSSiX'O**. 4fc, 
5HW(C)8V^ft4NADHftffttTS y»f t Fay 
-r— t'2r3-r-'-T Sit&rk LTJi, Af^K*. • Xf7 
air— =£ 7 4 (Bacillus stearotherniophilus ) & 

^cor^xyft Fny-r— tste^. -f-tr^f-y 

• -Y — St 4 7A (Thermoactinomyces inte 
rmedius ) ^*<7JO-f J/yft h'nW — -te'jtSi^ 7 

x-;^7- t Fa y-r— ems? mifi&W h ft 

[0011] Ztlt->crmixTZ?v--y7'thtt£b 
LXit. ZtlbamBr?*? - F-fiSftrfefleD N A SrIH 
RSPSTWS Lfc i 7'7 X 5 F tjf A I , £ <7)7°y 
7. 5 F (cj; ->t JB«EJ«StL^IIW*llSfB*Wk L- 

£!M fc LfcSlSRt J: 0 fir 3 c k & . 
[0012] Z\CT>£ 0 iZ LX'&btltZt^VT, ■ 7f7 
U^—^y 4 yX (Bacillus stearotherniophilus ) & 
Fo yf- -fe* £ 3 - F -f & fc* 
tfDNAUrJt^^ji^cr^XS H<0— WpICR3 T 
*4. r-'p ICR32r«*tii^i'Jf 

T-3>JC600-P ICR3I1 B3fD5 9^2^ 14 

umx\ xmm^&x*xmmimsm£.mz 

tlX^Z. *<OSFIHHI-WU FERMP-7447T* 
-r-^T^y/ • A 7A 
(Therinoactinomyces intermedius ) 43|EWD'f y>'f 
t Knyt- tfSra-H-f iite^Sr-frtrDNABr^rS: 

7^5 FpLILDH2£{£1r^&f^^kLTX>-xlJy7 • 3 
•J JM109/puLDH2#*lf £>il£ . if;, f-^f 7 5 
-fcT. • -0^-5X^7^ (Thermoactinomyces interni 
edius ) 4*!07i-/l'77-Vft Foyr— tffcn 
- h'-f •&jtte J r£-£trD N A|STfr£ffl^32X7i7° 7 * 5 
h'CO— fiH#pKPDHl"C<64. d«77XS KpKPDMfcfiW 



t&ffi&l&lt LTXyi 'Jf-T • 3 'JJM109/PKPDH1*** 
If Ml*. 

[0013] *JHH««JftiT9^ 5 FiA. ±iBOct 3 
L "Cf&£»iX3fc NAD* WflSft Hoy-r- tf£ 
3- F-jN&iWS? fc N ADHftffttT 5 VKft Kay 
r— 1'*3- H-T&iBe^k *B§ffi$:«±fc 
fc.* t »n&fir7*?x5K. «itfpua9(SiB5ft*t»> . pb 

luescript KS(+) Uh 9 9 : J-y^M) «£fc. tac 7°o 

l-^Ckt-J: "?t#*vlkA { T*#S. 
[0014] a8jH"**ftk UTIi. 
-• ^a-->ymxfiS (a-^FX7'jy/A-A'- 

aiKtt, 1989^) izmmztixii&xoiz, ztt^com 

3- K-T ijt&F-Bffr. 75^5 r-'&lAac 7°0^ 
- ^ - fe»JRH»*Ciiff it L . *V ^t'D NA'J //-- fc" trffl 
v^Tlg^S-Wifcf J:v». Ji-r-Cfflv^ii&tac 7°a^:- 
^-kLTi±, TUK<0*><0 7 7^7y7t 

K) tffl^/UTJ:<. MRHMWkLTti. HindHI . Ps 
t I . Sal 1 mm7t>tX&. ttz. DNA'JA'-Hft 
LTli, T4 7 r - S^SSiteW»MA*T4D NA'J ii— \£# 

[0015] J; 3 t UTfHRS*tfeffl«i-7"9X. 5 
K<o*#*0kL.-C(i. 7°7XSKpUC19 t:7-{3A^f 
•J ^i, • .)<••/ i]X. (Mycobacterium vaccae) isfcco^fi^ 
ft Fa y -r— fcf * 3 - F-T * iSg^ fct-t77f^ 
• A V9— if 77< (Thermoactinomyces inte 
rmedius ). i.^cOa-Y ^>-f't F'ay'f — te'Srr?— Fi" 
tikB.^^m^^TyX % FpFDH/LeuDH, 77^ 5 
FpUC19 {ZTA 7-y*7M. ■ J<\yt)3L. (Mycobacter 

ium vaccae) 6*«>¥Ifrrt Hay+ — tf ar3- F^S 

aer-k^-f-^ • x^ot-^?^ (Bacuius 

stearothermophilus ) iffccOT 7— >"f b FDT-'f- 
•fe*2r3- K"t*aef-Sr*tflBM^.7*5^ 5 FpFDH/Ala 
DH„ 75XS FpUC19 tevW 3y %7-f 0 *7 ±* ■ /<-y^X 

(Mycobacterium vaccae) i^O^flfe-r t Fay'7 1 — -t? 

^s-F-rssfs^k^-^r^T y s-tx • -^y^- 

*fV7X (Thermoactinomyces intermedius ) &3|£C9 
7 x ^77-yft F a y-r— if* 3- Ft" h MiFF 
* &$sW&.L7*yX 5 F pFDH/PheDH#^f hixh . 
[0016] 0 iz LX&t>tiizmWiz.y° : 7X 5 F 

zm^xjzmwzmwmi&t&io&t lti±. 

•v— r/w- 5)-y • ^X/^a-y— • JUJrxDi/— CJ. Mo 
1 . Bi ol . , 5£§ , 159-162 jir (1970) J tEtt«S«t= - 
. O'C^ifi^ST^^^x^AMSL^TCJl 

ffitffl^t 7-7 ^ 5 f zmm. mx-thnmumf hh 

4. •l«0k#^fflv^pill.7vB§®kLT{i. JM109 ft, 
DH5a^^W^»ftl» . 

[ 0 0 1 7 ] z<7>£ o izLxmmmiztittmmfr 
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yftiSZJK ( 3— IV -YXTV >7>^-'s-&mi. 1989 

^> tzimo-b&iz&^x . 7*777.5 K^fflLyttt. 

[0018] £«> J: ? £ L'C^^m^lItt^. 7*7.7, * K 

7"77, 5 HpFDH/LeuDHSrflftW-rSXv'x 'Jf-T • 3 'JJM 
109 (pFDHAeuDH) ( F E RM P- 1 5350) . iM 
-£7 C :7 7, 5 KpFDH/AlaDH£f5Mr^-S>X>-jc. >J-f-T • 3 U 
JM109 (pFDH/AlaDH) ( FERM P-l 5351)^8 
JH^7-57>S KpFDH/PheDH&fil^-iXv'xyf-r • 3 
U JM109 (pFDH/PheDH) (FERM P-15354)# 
Wfhtl*. tL h V&MWlt^fS. 7 ¥ 1 2fl 1 8 Btt 
l7T\ Z3^iRiiftX*XMia»WltBlf t?BrfES itX 

[0019] £7) i -3 (C lt 

LT{4s 7%=?-7>. /'J*n-*, 7;U-7h-7, s > 

LT<±, 7^-7. Jg-ffcTi^x^A, «M7 
>'*-7A, Mry^z^A, WfflET^x>7A, P 
17^^ x fj M.mco&M$m h h t ^litlryt- 7 a 

$smm. ^7by, i*jx^a. @isx^,7^ #-tM>' 

t>^-7a, RKjitHR> wt^*^^ mm* 
[00 2 0] t-**:v. f-rs>-^ot'^s>- 

7 ht7/yK ( I PTG ) mZmn-ttZklZkr). 

m&kmm^ffy^ 7 h -7 y tu ^ -f— fswT££>& m 

[002 1] *?tWC0T = 7 ISXJi-t<?3R**0»3ftfi- 

atLTii, ±u<r>±ot>zLxmwmm2ixtz±mm 

■frfe^iftKOflqtTfe:, « - 7" hggk ^fKT^*x«7 A 
k SrRJB?**^. -r<7)k § ^^fe^<7)i<?D<?)(i*> 

[0022] fcORJEfflWxOa - 7" HBW)«*k 

LTtt. 0. 5-5. 0MX**#*l.<. tffcl. 0 



-2. OIKAtffiLn. 4*:, "¥BT>*. x«7A» 

•KtLTtt. 1. 0-5. 0ffiA%#*f£ . •. 

2. 5-3. 5fifi%#S?4Un £tT_\ igi?.. ( g^o!ra 

o ^"7— <z <7j|#?gfi*i-r ^i-m 1 xx - y h/ 5 y y v h 
[0023] RfSfefrfc LT(±. »¥BFf fc Knyt-t' 

^fc«^4K-Efc*SVvctt, pHt LTJ35 . 0- 
9. 0-Ci&S.ri:5tf(6F4L<. #t=7. 0-8. 0T& 

V>4.ilS. Rj&S£k LTti, 2 0— 6 0°CTir 

0dkA**F4L<, #£2 5-4 5*CX"it'jZtf)m£ 
4fc. RJCeiak LTti2 5*C-eRje£fr3** 
6-24 P*H*J» 4 L < , #te 8— 1 6 «rlBW*# 4 

[0024] Z<V£ 0 I>ZLX% to ixtzfcimifr 4 T 5 7 
IIW«-©»H***0JK-f L-CJi, i^a, iS 

[0 02 5] 

^®t§tt!l (fflES : BHfcx^3 0 g. |SjXdf 7s 5 g, 7' 
;l-3-X5 g. 7"'J-fen-;n 5 gSrsgS^t^LT 
1 U -y htV-t Ltz. p H 7 . 0 ) 1 0 0 S ij U 7 h/l-*- 
5 0 0 S '.) 'J >y h/^£ft77^3{:ML. 1 2 1*C 

108S1 a^SttUtT 3 0'CT'2 4B#HSS>: 

S#:&JR* L, nt>tltm#Z . 1 0 m g/ 5 U U -y h 

u v*f — ju ^-t^-t^mmm mm.-. 1 omM^N 

aCl, 2 OmMiOh U^ge. lmMOEDTA-2 
Na, pH8. 0) 20 5'J'J -y WWZfflSBLfc. dil 
{C7°nx-f -r*— tf K trftgjftK^ 1 0 0mg/S y y -y 
h^k^rl> i -5 «&nU 3 7'CT'l iMB^f 

hitim. Fri'jimi'h vvj*zimmm&o. 5 

%(W/V) fcsflfiiafc^lSSllL, 5 0'CT6B#H-f y 
^acr)7x7— ;U/7on*:;UA (1:1, V/V)ii 

^*Sr«W»*it'C>»*C»L, 1 0-1 2°Ct:'2 0^ 
PbI, 5 0 0 0 x goif HLv»BIS1f oT±«H#S:»fe. 
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ji^xy y— iv&Wfrtrtzffimi Jgffi^TKJftx^ / 
— WHtcffft-f iDNAS:#? O^TD 
NAlflfc, «^il^DNA^7 0% (V/V) xyy 
-/I't'^L-^f*- BftUfc. :«DNAtlmMtf)E 
DTA • 2 N a £ -fttf 1 0 m MW F 'J 7>JgB§jgffii8 ( P 
H 7 . 5 ) & 5 5 'J 'J -y F )l& L"C4 *CT- HM? S L 

[00 26] ( b ) ^ffifx t F o y*-r— - fc* £ 3 - F i" & 

flBSiBE-fw— as d n AViKmm 

3 5 aZ^-y 3 >' CBiochemical and Biophysical 
Research Communication) Vol.192. No. 2, 976-981 (1 
993) .1 tcia©<7)v- a— F^-r-T. (Pseudomonas sp. ) 1 

0 H***c7)df^rt HDyt-t'*Mtl>Ti yi£ 
B)ct & T 5 y HE.S'Jfr 6 . ffl (5)^oS5r tt *.t*&#s*i 
zmnit 'J 3% y F 7"y 4 SrlStt L , D N 

A/RNAyytt'ff- C 3 9 41L T7°7< F ■ 
■4%z/?.t1*X (Applied Biosystems) OL *Bn a: 

[0027] £<0:T:M ^-Srfflvv _LK ( a > -CW» 
Ut^M 3A'?fyW • A'-z^iN 1 0l*<7)^fe#:D 

na*mcu*u^7- t" ■ ^x— >■ • 'jr;^3 

>• (Polymerase Chain Reaction : PG R) feltZk 
Kfb Hoyt- tf«r3-Hi-»31&fO— 3BDNA»r 
J^stfJMBfc^fc. PC R^ftfc LTl±, 5 0 0 S 'J 
U - y F/t^X-y^>'F/t--7 • f-j.— 7*^, ifeftDNA 
10ns. 3j"'j3- • S7\s**}rY • r?-(-?-*lm 
g. 20mMObWa8(pH8. 3). 1. 5mM 
«MgCl 2 „ 2 5mMORCl, 0. 0 5% (W/ 
V) (T)VA — *s2 0. 1 00ms/51J 13 -y FJW^Bfe 
i*M?»T;W7S>\ &*5 0mMtf)dATP. dGTP. dTTP& 
t/dCTP. 2. 5a-7hOTaq DNArt?'J^5- fe' 
<£?Bjfilt»> ^IgftT'l 0 0 5 U U >v WWfiflnU -9- 
— V/l- • -+M y 7 (y^— • X/L--7— (Perkin-Elme 
r) ttKD fcflHrYt. D N ASH* 9 5W 1 tK 7*~M 

JE7 2°CT'27r£ 11M ^/H: L/C, 3 0-*My/U9if 

[0028] (c ) ifSft Fny-r— tffta— H-f* 

jtfi^Srfcto D N ABffr<0*IB 

JJ5 ( b ) Ttt^^^xb F"f 

sflBKi^o-iPD n ABffroaafflE?(i (K5«J#-t 

2) &*fc.5gL*:f&, i«^HBDNABTfr*rn-7*fcL 
T. ±IE ( a) THfc*ifc--M 3A7f'J^ • 'W* 
XN1 0tt<»5»feflEDNASrWIB»SBHind lIIjRtfPst 
I T*5&aLfc<L<D£ttLT-9--rwW 7*yy*4 fe'-^a 



> SrtrV i , ^rSST-'t F o fe' ar a - F -f & 3g(s^*-ar 
•£tJDNA8lrfi-£*fc (t&2 — 3KbP ) . *#&;H*:DN 
Affi«-SrT5X5 FpUC119 (SMitttM) fclfjA-U ft 
$rflfc7"?X5 FarfflVvC;*J»|IJM109 ftfrjeWEtftL 
T. y-(7'y ] J—£i¥ML-f>:'<k. lE?U#-§-4 "C^^lS 
7*0— 7'£fflV it^o x— ;W 7" 'J y'-f -fe*- is a v&'ft 

*in 1 0Wt&&)*?WF?t Fn>*«f — WlfisrFS:** 
•f Wn-yii^i U-f-r • a UJM109 (pFDH) (FE 
RM P - 1 5 3 5 2 ) ZM&Ltl* 

[00 2 93 ( d ) y Q-yffir^r^ffiI£?'i^^5E 

Hi ( c ) T'SZ#L7tX>'x \)^T ■ 3U JM109 (pFDH) 
J: Or^x 5 HpFDH^HJIRLs ^i£(c^t »y n->-ffir)t 

^taffii£?ii^^T5yisia5ij^«5etfco ^^m. v 

>f 3y\'y-rU'7A • A-y#xN 1 Otti^O^rM-f t K 
U yt-tWI±ft 12 0 0«»*»fe* 0 . 4 0 0 11 
<?:>T 5 y BS*' 3 - H $ ixt v . 

[00303 mmmi 

( a. ) m%tTy7- S KpFDH/LeuDH^Of^ 
##W 1 X"i%Mxfz*?M'rt H o y*^-- fe* £ 3- F^* 
Jtfg^^Mli^iJ (SE?i]#-^l ) . S'-^SillJO 

^«l]imPSBau.H I OBWESfl^ -v ^Sr , S'^agfi)^ 

y y f • riM (ffi?ij##5 1 6 > %m\ 

L, pFDH^fiStLTPCR&tJ: 0^"f -J^f'J'? 
X. • ;<»<XN 1 OflfotefcOvW >' • ?)Vfi— yffi^ij 

( SDitfiJ ) tz^< ^BSr t Knft- fe'Sr 3 - r-'-T 
f£"F- *r-t-tf D N Air.frWtiflsrtf o 3t. 

[0 03 1 3 a^S^>"7*t — fear 3 — F 

•r&ae^^trDNABffrfcLTti, H-ot°r^v- 

^ _-^-;u- • ^-7" • 7<-f ^y- = y. h 'J — C (European Jour 
nalof Biochemistry) vol.222, 305-312, (1994) D 
ffitt<9tt-f > yft Kny^-^*2r3-FTS®fE : f L 0 

4Mefejc*i-^*. -f-^ryf-y sfey • •< ^-^f 

<yy- P ULDH25rfflV^, 5' ^JiOSS^JBBPSSph I 
^EMffiffl^ S'^PJOlQdiJIl^EcoR 
fStf£IE?ijy •/ y*Sr^ Ufc* y 3* • y y F • 

l, pcRatwi-tf-^ryf-y s-fex • y-y-5-r 
-f r^i^^-f^ • nutf—swrn (smn) tea 

< n-f yyft Knyt- fear 3- Ft" Sa^S^t? 
DNA»"fr«)JaiSr*fT->fc. pULDH2(±. I/i'J 

f-T 3 'J JM109/PU1 DH2^TE->-j.-ya — ZMffiffi 
( 2 0 0mg/5 'J U 7 F;PO-> A-y n-y t20m 
MyjEDTAar&tf 0 . 0 5M«0F V^fflfflWi. pH 
8 . 0 ) 8 0 S 1J U v hMzMML. § t>\Z 5mg/S 

y y -y r-;K7>yy*f— ^^-t-tyTE-v-*— ya-x^ 

tffirSS 5 'J 'J •/ F;W. 5 M<0N a C 1 2 S S y y 'V F 
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)V . 4 Orns/$ <) 0 -y }- HO) S D SMW&tiaiLX 3 7 

°cx 2 mrsfc&*-ttc'&. m&ftffi i x mm trc „ 

[0032]«C. ftlRBPHSHiiid 1H. EcoR WSmZ'n 
■5*77X5 K^^^-pUC19(S5att«) , SfcUPJIPsftHi 
nd III. BamH Ua^srtf o/ttac Td^E — 7 — (7r^ 
T^T&SSl) fc. ±IEO:fr&T1#£itfcWrt Fny 
y— b'~3- KiT&MI£^&#tfDNA|^&tfcM >• 
>fb F Dy*y~fc' Sr 3— \t-f& NAffi 
*£-tft^ilifflllBt»uiiH I . Sph I Sl^MH^ISph 
I . EcoR ]X"$8>mitli><r)&i&£rL. ZtUZ6 . 6mM 
WMgCl. . 1 0mM(?)DTTa^6 6/xMOATP 
**tr 1- U Xttfirfft ( P H 7 . 6 ) 2 0 -?4 ? a U -y 

hypfin^.. SJ4»tT4DNA'j<r— <f ctiliittlSI) 3 

5 Oi-'v b£flD;tTc: 1 S'CT-1 enflHRES-lirTD 
N AfllOiSISKB' £ fir H . JAM ,i 7*5 .X * KpFDH/LeuDH 
SrfBRLfc. ZWmMx.T?*.* HpFDH/LeuDHWBBSWS 

[0033] ( b ) ffifti*»«JMl(»<pFDH/LeuDH) CO 

ft* 

±ia ( a. ) T-?#*:7"7X $ KpFDH/LeuDHfcffllfVCrfcJBMI 

jmio9 %<rm'ms§& , iT~>tz« -r&*?*>. ^>-y/u- 

^7* • : tU^j.7'W^ny- CJ. Mol. Biol., 53^. 

159-162 R (1970) 3 £i2»Wrffifc:«-*"r, 0*Cft3£ 
^iSJST1gft*/l--i-^A5ariL*^:)iiMJMi09 te. ±12 

(a) 0}£t£-C# kiX-tr^XS FpFDH/LeuDH^jDiT 
J&StetftS-fi^ofctfc, T>^v 'J >50jug/s 'J U 
•y h/U'£"£tfLB*&tfc C*aj£ : /<7 h]-VTh> 10 
g , HHfcxdf * 5g, NaCl 1 0 g ZWim*-^ 
WLTl'Uv h/Pfcf* (pH7. 2) D-C^S-L-T. 

[0034] tt6*^&KlEiMfc&>6 . JJE«*St« 

o-cr^xs H*»mu«:», &m\mm&m^xw- 
£ 7-7 x s h srm^D l* . m^ci/jm . » - 

y&RMLX. 7*7X5 KpFDH/LeuDH-CJEJjWESI^iXJt 
±B§ffl£jl!iRU •rftSrXi'xLl^r ■ 3yjM109(pFDH 
/LeuDH) ktii&Ltz ( FERM P- 1 5 3 5 0 ) „ 
[00 3 5] ^Sg(?iJ2 

5'5id»fflosji , t{WiiB»aBsr* i msminfvT'z, y 
^mm^izwmmco^ i oesiks^i * * y &ft t 

fc* "J 3'' • * 7 U-*y H • 75 -f -v- ( iB^J#-ff 9tl 
0) fcifcftU *JfiOTlfcBlttfc:UTx^xyf-r =J 
yC600-pICR3 (FERM P-744 7) a^WRUfc 
P1CR3 Z'mmizLXTv-y'rh r-'uyy~tf£3-K 

&»e j F£-frODNAKtf-£PCRj£t;:J: Oii$IL 
fc. ^6fi0IJlTi#ii>^ffljSi7"7XS HpFDHA 

euDH(CfSIRBg^Sph I . EcoR I'ISm&MLX'aj v->"r 
h Foyy— tf$r =7- K-f *»e?fc*tr D N AffirJtfc 
l&v^ffilUT^xs Htc, ±fe<7)T^->'7 r t Hay 
y— if s 3- Vthmmtt&tsD N A ^SiJRBPSSph 



1 . EcoR \X'WmLt:t>?)v:iM.£L, mm\ 1 b R«C 
L-T D N AM<Oi£|g£:jSE£fjV>. iitr?^* t'pFDH 
/AlaDH&flJfgJL*:. £ OfflSUT? X 5 HpFDH/AlaDH<0 
W5!itliLll2-|l2^-r. ZCOffiMz.T^XS. KpFDH/Al a 
DH^^Sfieaji fc|SHgCL T7CllfflJM109 fC#AU Xv- 
x D -f-T • 3[J JH109 (pFDH/AIaDH) (FERM P - 1 
535 1 ) frfWLfc. 
[00 3 6] ^PJ3 

AtSf^t ar7i-^77-yffc Ho y-? — ■ fe" Srn- h' -f 
4«fef * -&t*D N AWfrfcfti SJ^Hi^SSM 2 tn 

mzLXmmz.r^X 5 h'pFDH/PheDHS.V"^i-LtC J: t)& 
©fe^^tL^Xv-x 'J f-T • 3 y JM109(pFDH/PheDH) 
(FERM P-l 5 3 54) £{f«8Lfc. ^*>. 7x 
z;l/77-yft HD7-'t-^ 3- K-f titfeiP** 
trDNABffrkLTii. S">— J-;i^ • aj-r • ^-fsj-rS 

X. h y — C (Journal of Biochemistry ) vol . 109, 371-3 
76, (1991) 3 i,zim.<r>-7 ^-iVTv—y'rt Kn^'f 
— If 4:3- Hr*3tfi^«4H*ftt»^S . ^-*T7 
f-y 5-brX • >f y^- SfV TX^^^gf LfeitgflBf 

JWifXSiiJtr^x s K^^-pKPDHi^aMt t 
■c, 5'^«jMoii(cMiguKRSph i ^mmmmf-v? 

«r, 3*5MS«0^8g(.c$iJRSP^EcoR -y ^S- 

■f^Lfc^- y 3* • ir ^ L/^-^- 1* • 7-9-T -7- (ffi?!l## 
1 1 t 1 2) Srffl^TPCR^J; 0 igifi L fc 7 x 
75->ft Ko yi— If S- 3 - Vf&m&ir&'&ts D 

NAfflifrS-fflv^. 

[0037] |T£tC^4 
Mfi^iJ 1 T"f^M L7tX v-x y f-T • 3 ij JM109(pFDH/Leu 
DH) Sr 5 0 m g/S y y -y Wl^-^tfLBigiffi 1 0 5 y y 

vwwcanru 3 7 <, c-c--?3iMiSRL. ^^-3^1 

0 0 V-f 7 d y y h/i-Sr 5 0mg/$iJ y •/ h!V<7)TV 
bf^ y >?Sr*tfLBIStt 1 0 5 y y -y F;HcffiaL. 3 7 
•CT- 6 6 0 n m VymbB.tf 0 . 3t,Z%h£Xmto %R 
IPTGSimMfc-irftidfcfflainLTa^ 
JSStoUSW 4- 3&» f t . $ h iz 3 7 °C X' 1 2 r$m jg b 3 $31 

ULtz&. 0 . l mo y >-K»M ( p H 7 . 0 ) Xifc 
nyy— tf . o^yyft Knyy— <f«flHRjgtt£M 

su^io. T^raf-ftsa 1 m s ** o > ^it-fn 1 . 
3 03.- .y k li. 23--~jh<7)m<&iZ7jkL. mmw 
&%gm\±&m&ht: *)%tmtiA~~s%b sffirjea 

10038] 3Ufcffl5 

iWftOT4 R«0"frft-ClS«LT»/3ixfex^x y^r 
• 3iJJM109(pFDH/LeuDH) OSfr^fS^ffl^T. ^riS 
Knyy— tf fcn-< >->yb Knyy— fe'o^aR 
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mlW)*fKT>' j e— «>Afc*tf 5 0 
nSffiffc ( p H 7 . 5 ) 1 0 0 5 U 'J -v h H'tlyi 'J f" 
T • n U JM109(pFDHAeul)H) cySte^^'^By't V 
oyf-tf 1 v l-.'-'S 'J U ••/ a 4 y>ft 
K d y — - fcf S . 6a-7 h ' 5 '.J U «y I- lUbtc&i 
oiztatx, 2 5TT.T8«HH, *#LfctfA>!>aG3-rc 

[00 3 9] UfcL-cM >>-^T5 7i§ 

tmmwtfa? h/77-f- ( * - ? -xtus ) £ 

*r*&T7* 5 H-cil5W0jl$ii^:*I»iioa«fls*ffl 
L - n W > > £UBi Lit > S= <7.)*Sm5r*i"Ht'^ 

if; IT v >S . 0314 frbmh-fr* i a t=. jfrSKfl^^fitT 

y-j—Vfra- K -f h M&T t £ £Wf & 7" 7 * 5 FT 

y ~ tf hn^t i-yft K o yy — - tf0^t&RJC*:fif 5 d 
fctcj: 0. a-y M V*7n>f)ti^L-n'( 

i < Sittl. i i: #T# fc . 
[004 0] ^JfiPJ6 

Uttffl 2 TfBK Lf:Xyi Df-T • a 'J JM109 (pFDH/Ala 
DH) *50/i g/ 5 U 'J -y WP«r£trLB«Hftl 0 5 'J U 
■yb/Mc«MU 3 7"CT— -e^^fetfOl 
0 0-7 ? n U -y WW£ 5 0 ;u g/5 >J \) ••/ YiWTV 
UxU yg-^tfLBt&Jttl 0 S D U -v WWdtWU 3 7 
*CT 6 6 0 n mOimtWf- 0 . 3 *T»fc a 

Lftflfc , IPTGSlmMfciJio £8sJn LTjffcT- 

feswus* * frw . $ 6 3 7 tt 1 2 mrsm t a mt 

JRLfcflL 0. lM«'jyglW(pH7. 0)Tft 

iStt£«S£ UcbCo. -HTiSftfia lmg*fcO. 

2 5^-— S. 2-X- -y b^Jvgtt&^L 

[004 1 ] HJfiM7 

^Sfew 6 1 m&<v)jm-vtm Lxn^titzjc^x y yy 

• n'J.IM109(pFDH/AlaDH) iOSfWKi^Srffl^T, ^fK 
r t H Dj't-tftr^-yfbKn y y — tf«#ftR 

tl, -rttbh. 1 0mMOt>t'yi&t;5 OmMO^f 
KTy^-^^^ttfS 0 0 mM^T^- T*g»il£ 
( P H 7 . 5 ) 1 0 0 $ If 1) -y WWCXS'x y • n 
'J JM109(pFDH/AlaDH) Wft Knyt 



— tf liz.y K, '5 'J y -y 75-yft Kay 
^— t* 6.6 1-/5 y 'J -y h ^ fc =Sr ■& «t 'J tZtQ 

[0042] ;^{cifiicL^L-r7— y*rT = 7it 
tmmWiW ?u-?\-7'y? <- X&M ) Sr 

y-h— t?<oae?***-f 47*5^ = ft^®kjh$^ 

ffl L - T 7 - y arfSit Lfc k & 
fl^teftSrSH-BlT* 0 , iifftli-L -T^^yOil^J: 

mmz%.mmm$:^ix^& > m5frkhfr&&o 

t, *?|BJC.)^"K-f't Hoyt-fe'J:77-yft h'a 
y-f— t'<7>af5^^-t-^l.7*7X S FTffi5KKM$ix 
fc*WMW**W ?r ffl^ >t ! ¥Rt t ) ; a y -h— tf t T 5 

iVVylW h L - T 7 i < Si5t^& d i: A*T 

[0043] mmms 

mm3X'i / mLtz3Zi'*>J J }-T ■ nyJM109(pFDH/Phe 

dh) &50ug/$ y y y hJ\s&-£tsLBm& i o = y y 

•y h /latent L, 37 TT— WVHI L , * <0 0 1 
0 07-f ;c?!J -y h^Sr 5 0 ju g/S 'J 'J v 
f^y >-Sr^tfLBtgiffi 1 0 5 'J 'J -y h^4cfflHL» 3 7 
TT 6 6 0 n irKOfflbtflEs&s 0 . 3t^l.4ti!:0 

I PTGe; 1 mMktc&i. 0 LT^t©? 
?SK<0»K» s $ ^ 1 3 7 °CT 1 2 B#P^ji fc 3 Jfi« 

JR L/£!fe. 0 . 1M» 'J >-K«fSffi ( p H 7 . 0 ) Tifc 

" #LJt. $ ^> cPi^M^sssji Ltz&, m^mzx *) 

ift Hoyy— tf, 7i-;iT7-yft h-oyy— 
•fe* 4masattS:ass l ^ t c 5 , ^r^ftsa 1 m g 

0 . -5-tl-fil 1 • 2 0a-7l\ 7 . 8i-7 
[0 044] 

• r? y JM109(pFDH/PheDH) cOffiftcKS^^fflV^ . ^rlS 
ft Hnyt-t'i: 7 x— ;UT7— >-ft Knyt— fef 
<^*ffi:RiiDtc J: 2> 7 x -JIT7- y^E£SJiB5rti.TcO 
idteLTfiote. -f«r*>fe. 1 0mM^7xx;wtf;V- 
t'yK&^S OmMWW^- ^Sr-^-trS 0 Orn 
M<T)Ty*z-TWmW. ( P H 7 . 5 ) 1 0 0 5 y y -y h 
/Vtlyi y-f-T • 2 y JM109(pFDH/PheDH) <7MWW$? 

W&*?w.t t h a yf — tf i x - -y i- / s y y >y b 

7i-^77-yfh h'ayy— fc' 6. 5az. y 

b/s y y ••/ hivttcix o trinfc . 2 5 o ctsb# 

IB. ^ L3r#&SJe$-frT L - 7 x -AT 7->*r^ 
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[0045] -Z <7)miz£tfZ U;L-7x —tVT 

tt«) 5r.fflv>-c.^f±.at> r .^ftL^. ^nm^zmei-TF 
77-yftKo y-t— fe'coiHE^ £ #irr s r ^ s 
/u-r 7 - >■ imt Ltztz em&zm-mx'h o . mm 

ft H oy tf <9*aRfcSr*T 9 CtCiO, 7x- 

[00463 mtwi 1 0 

• a iJJM109(pFDH/LeuDH) ^ffifa^flSS-ffl^T, 4f» 



#»« - 7" h&RXf 5 0 mM0)fl87 > ^-^ A tf 
5 0 0 mM<7>r — 7TS»» ( P H 7 . 5 ) 10 0 5 
■J U y l-/W:iyi U f-T • 3 'J JH109(pFDHAeuDH) <50 

Mfria^s^fiftx t k oyt — tf i 'y h/ s y 

'J <y h/K o-f j/yft KD7-'+-fe' S. >y h 

,-"5 y y «y h =t 9 CflQiT , 2 5XVC 1 2B# 
IB, JK# L&^aES-frT* 1 t*t7 5 SWBOf* 

[0047] I^IBKMLfcr 5 -/HRtf *<Z>KS(ttc 
[0048] 





7 






a 




L 


- j d 4 U > 


0 5 


a 


- -!r b ^ y /< L/ ;UK 


L 




0 5 


a 




L 




B 5 


a 




L 




B 8 


T 




L 




B 8 



[00491^1 frkWkirteX o fc. ^^M<O^Mt 

H a y'f-tf fc a -f f b F n y-'f — fcf <0#ftKiB£ 
fT^CIfcfciO. ««a-^Htt»/!,#i7S>'8&V 
**>I**fr J: < £ fc . 

[005 0] 

[HI ] *%BJ(50fflM^r5-7>5 HpFDH/LeuDH«0BH5l% 
[H2] *M(?)fflii77XS KpFDH/AlaDHO^ISflfi 
[H3 ] *^HJ^^imi.7°7XS KpFDH/PheDH«BH8lift 
[H4 ] *^BJC0fflai.7 o 7.X5 HpFDHAeuDHTJBSflE 



[05] *»HB<OtBftiT9^5 KpFDH/AlaDHTJ&fWS 

L-77- >£0^fiicfi W^^-f t Tjk-tmX' 

[1216] *^0*fijftiT5^5 KpFDH/PheDHT-ft^«E 
Jft $ n/c7tM»Otg*!fe| IIl>TL-7x^77-y 

[IE?iJ«] 
E5W^: 1 
12?IJC0*S : 1 2 0 3 

2*« 

lE^Joaii : cDNA 



«aSr«1-E^- : C D S 
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an 

ATG GCA A AG GTC CTG TGC GTT CTT TAG GAT GAT GCG GTC GAC GGG TAG 48 
Met ala lys val leu cys val leu tyr asp asp pro val asp gly tyr 

CCG AAG ACC TAT GCC CGC GAC GAT CTT CCG AAG ATC GAC CAC TAT CCG 96 
pro lys thr tyr ala arg asp asp leu pro lys ile asp his lys ala 

GGC GGC CAG ATC TTG CCG ACG CCG AAG GCC ATC GAC TTC ACG CCC GGG 144 
ile asp phe thr pro gly gin leu leu gly ser val ser gly glu leu 

CAG TTG CTC GGC TCC GTC TCC GGC GAG CTC GGC CTG CGC GAA TAT CTC 192 
tyr pro gly gly gin ile leu pro thr pro gly leu arg glu tyr leu 

GAA TCC AAC GGC CAC ACC CTG GTC GTG ACC TCC GAC AAG GAC GGC CCC 240 
glu ser asn gly his thr leu val val thr ser asp lys asp gly pro 

GAC. TCG GTG TTC GAG CGC GAG CTG GTC GAT GCG GAT GTC GTC ATC. TCC 288 
asp ser val phe glu arg glu leu val asp ala asp val val ile ser 

CAG CCC TTC TGG CCG GCC TAT CTG ACG CCC GAG CGC ATC GCC AAG GCC 336 
gin pro phe trp pro ala tyr leu thr pro glu arg ile ala lys ala 

AAG AAC CTG AAG CTC GCG CTC ACC. GCC GGC ATC GGT TCC GAC CAC GTC 384 
lys asn leu lys leu ala leu thr ala gly ile gly ser asp his val 

GAT CTT CAG TCG GCT ATC GAC CGC AAC GTC ACC GTG GCG GAA GTC ACC 432 
asp leu gin ser ala ile asp arg asn val thr val ala glu val thr 

TAC TGC AAC TCG ATC AGC GTC GCC GAG CAT GTG GTG ATG ATG ATC CTG 480 
tyr cys asn ser ile ser ser leu val arg asn tyr leu pro ser his 

TCG CTG GTG CGC AAC TAT CTG CCC TCG CAC GAA TGG GCG CGG AAG GGC 528 
glu trp ala arg lys gly gly trp val ala glu his val val met met 

GGC TGG AAC ATC GCC GAC TGC GTC TCC CAC GCC TAC GAC CTC GAG GCG 576 
ile leu asn ile ala asp cys val ser his ala tyr asp leu glu ala 

ATG CAT GTC GGC ACC GTG GCC GCC GGC CGC ATC GGT CTC GCG GTG CTG 624 
met his val gly thr val ala ala gly arg ile gly leu ala val leu 

CGC CGT CTG GCG CCG TTC GAC GTG CAC CTG CAC TAC ACC GAC CGT CAC 672 
arg arg leu ala pro phe asp val his leu his tyr thr asp arg his 

CGC CTG CCG GAA TCG GTC GAG AAG GAG CTC AAC CTC ACC TGG CAC GCG 720 
arg leu pro glu ser val glu lys glu leu asn leu thr trp his ala 

ACC CGC GAG GAC ATG TAT CCG GTT TGC GAC GTG GTG ACG CTG AAC TGC 768 
thr arg glu asp' met tyr pro val cys asp val val thr leu asn cys 
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CCG CTG CAC CCC GAA ACC GAG CAC ATG ATC AAT GAC GAG ACG CTG A AG S16 
pro leu his pro glu thr glu his met ile asn asp glu thr leu lys 

CTG TTC A AG CGT GGC GCC TAG ATC GTC AAC ACC GCC CGC GGC AAG CTG 864 
leu phe lys arg gly ala tyr ile val asn thr ala arg gly lys leu 

TGC GAC CGC GAT GCC GTG GCA CGT GCG CTC GAA TCC GGC CCG CTG GCC 912 
cys asp arg asp ala val ala arg ala leu glu ser gly arg leu ala 

GGC TAT GCC GGC GAC GTG TGG TTC CCG CAG CCG GCG CCG AAG GAC CAC 960 
gly tyr ala gly asp val trp phe pro gin pro ala pro lys asp his 

CCC TGG CGG ACG ATG CCC TAT AAC GGC ATG ACC CCG CAC ATC TCC GGC 1008 
pro trp arg thr met pro tyr asn gly met thr pro his ile ser gly 

ACC ACG CTG ACC GCG CAG GCG CGT TAT GCG GOG GGC ACC CGC GAG ATC 1056 
thr thr leu thr ala gin ala arg tyr ala ala gly thr arg glu ile 

CTG GAG TGC TTC TTC GAG GGC CGT CCG ATC CGC GAC GAA TAC CTC ATC 1104 
leu glu cys phe phe glu gly arg pro ile arg asp glu tyr leu ile 

GTG CAG GGC GGC GCT CTT GCC GGC ACC GGC GCG CAT TCC IK TCG AAG 1152 



val gin gly gly ala leu ala gly thr gly ala his ser tyr ser lys 

GGC AAT GCC ACC GGC GGT TCG GAA GAG GCC GCC AAG TTC AAG AAG GCG 1200 
gly asn ala thr gly gly ser glu glu ala ala lys phe lys lys ala 

GTC TGA 12 06 

val * 

S£?lJ#-§- : 2 jgjg 

mm<7)M:Z : 3 8 6 ffi£M£ : rm*? f U ^ A • A v #x 

m<\<nw :wm : n i o 

mrm : 2*tt mm<wm 

b #u is- : mm :CDS 
SE5lJ^)ffl« : cDNA Lt&m : P 

EH 

GTGACCTCCG ACAAGGACGG C CCCGACTCG GTGTTCGAGC GCGAGCTGGT CGATGCGGAT 60 

GTCGTCATCT CCCAGCCCTT CTGGCCGGCC TATCTGACGC CCGAGCGCAT CGCCAAGGCC 120 

AAGAACCTGA AGCTCGCGCT CACCGCCGGC ATCGGTTCCG ACCACGTCGA TCTTCAGTCG ISO 

GCTATCGACC GCAACGTCAC CGTGGCGGM GTCACCTACT GCAACTCGAT CAGCGTCGCC 240 

GAGCATGTGG TGATGATGAT CCTGTCGCTG GTGCGCAACT ATCTGCCCTC GCACGAATGG 300 

GCGCGGAAGG GCGGCTGGAA CATCGCCGAC TGCGTCTCCC ACGCCTACGA CCTCGAGGCG 360 

ATGCAT GTCG GCACCGTGGC CGCCGG 3 
8 6 

wm^r ■. 3 ■■ i *m 

Wftto** : 20 bXuV- : iSH^ 

m^m : mm w.m<r>im. •. d n a 

mm 
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GTG (or C)ACG(or C)TCG(or C)G AC(or T)AAGGAG(or C)GG 20 

: 4 **** : 1 *M 

: 2 0 r-rfCo>"- : fi&R 

CCG(or C)GCG(or C)G(or C>CG(or OA CG(or 0 GTG (or C)CCG(or C)AC 20 

mm*-, s mm: i*m 

: 2 6 b#niS- : itSMK 
EH 

GGATCCGGAG AGGAGATGCC C.GCATG 2d 

: 6 : 1 

RJ14>*3 : 2 6 r-stfoi*- : EIS^C 

GCATGCAGCG GAGAAGGCTC AGACCG 26 

1E^I#^- = 7 BAM ■■ 1 #£8 

IS5ijc7)^$ : 3 9 K-tfoy- : E&R 

BH 

GCATGCGGAG GAAATGTAAT GGAATTGTTC AAATATATG 39 

1E?I]#^- : S BAM ■ 1 *M 

wmo&z ■■ 2 7 f-*rn> r - : mm® . 

Eft 

GAATTCGTTT TATATTGCCG AAGCACC 27 

iE?ij#^-:9 «*>R:i*« 

lE5ij<0*£ : 2 7 hJjfaS^- : ffii^ 

IS^iJ^M : 818 : -£l£DNA 

GCATGCGGAG GAAATGTAAT GAAGATC 27 

8Mtt: 10 M<D£fc: 1*« 

g£?i]<7)^£ : 2 5 K-tfc?i/— : WMtt 

599 

GAATTCATGA TTTCATCCGT GCAAC 25 

IE9IJ## : 1 1 • 1 ** 

ie?ij£os : tm mncomm. : utisd n a 

GCATGCGGAG GAAGCGAAGA TGCGCG 



@E?IJ#-*7 : 1 2 • 1 

: 2 6 , rtfTn^'- : EgtfK 

GA ATTCTTTC ATC AATGATT TTTACC 



26 



26 
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13/12 
13/22 



13/12 
13/22 



A 
C 



//(C12N 1/21 

C12R 1:19) 

(C12N 9/04 

C 1 2R 1 : 19 ) 

(C12P 13/04 

C12R 1:19) 

(C12P 13/06 

C12R 1:19) 

(C12P 13/08 

C12R 1:19) 

(C12P 13/12 

C12R 1:19) 

(C12P 13/22 

C12R 1:19) 
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